Abstract. Let X be a real uniformly smooth Banach space and let T : D(T ) ⊆ X → X be a K-positive definite operator. Under suitable conditions we establish that the iterative method by Bai (1999) converges strongly to the unique solution of the equation
Introduction and preliminaries.
Let X be a real Banach space with a dual space X * . The normalized duality mapping J : X → 2 X * is defined by
Banach spaces. Our results extend the corresponding results due to Bai [1] , Chidume and Aneke [3] , and Chidume and Osilike [5] .
In what follows, we will also need the following concepts and results. Definition 1.2 (see [3, 7] ). Let X be a real Banach space and X 1 a subspace of X. An operator T with domain D(T ) ⊇ X 1 is called continuously X 1 -invertible if T , as an operator restricted to X 1 , has a bounded inverse on R(T ) 
Let X be a real Banach space. Recall that the modulus of smoothness of X is defined by
X is said to be uniformly smooth if lim t→0 ρ X (t)/t = 0. [4, 6] ). Let X be a real uniformly smooth Banach space. Then (i) there exist some positive constants A and B such that
, and {ω n } ∞ n=0 are nonnegative sequences such that
Lemma 1.5 (see [6] ). Let X be a real Banach space. Then
) is convex, continuous, and nondecreasing on [0, ∞); (iii) ρ X (t)/t is nondecreasing on (0, ∞).

Main results
Theorem 2.1. Let X be a real uniformly smooth Banach space and let T : D(T ) ⊆ X → X be a K-positive definite operator with D(T ) = D(K). Define a sequence {x n } ∞ n=0
iteratively from any f ∈ X and x 0 ∈ D(T ) by y n = x n + b n v n , x n+1 = y n + a n u n , n≥ 0; (2.1) 
Proof. It follows from Lemma 1.1 that the equation T x = f has a unique solution in X. Note that T and K are linear. From (2.1) and (2.2) we have Kv n+1 = f − T x n+1 = Ku n − a n T u n , n≥ 0; (2.7)
In view of (2.8) and (1.2), (1.3), and (1.6), we conclude that 
(2.12)
That is, (2.11) is true for n = 0. Suppose that (2.11) holds for some n ≥ 0. Using (2.10), (2.6), and Lemma 1.5, we infer that
(2.13)
From (2.6), (2.9), (2.13), and Lemma 1. 
(2.14) Therefore (2.11) holds for all n ≥ 0. Since X is uniformly smooth, by (2.4) and Lemma 1.5 we conclude that there exist nonnegative sequences {s n } ∞ n=0 and {t n } ∞ n=0
such that ρ X (αMa n ) = s n a n , ρ X (αMb n ) = t n b n for all n ≥ 0 and
It follows from (2.5), (2.9), (2.10), and (2.11) that
where
0, a n + b n = 0, a n a n + b n s n + b n a n + b n t n , a n + b n = 0. 0, a n + b n = 0, a n a n + b n b αa n + b n a n + b n b αb n , a n + b n = 0. [3] and Theorem of Chidume and Osilike [5] , respectively, in the following ways:
(a) Condition (2.3) is much weaker than ∞ n=0 a n = ∞ of [1] . (b) L p (or l p ) spaces, p ≥ 2, in [3] and q-uniformly smooth Banach space, q > 1, in [5] are replaced by the more general uniformly smooth Banach spaces.
(c) The commutativity condition of T and K in [3] is dropped.
(d) The iteration methods in [3, 5] are special cases of our iteration method.
